Introduction
Phase Change Materials (PCMs) use chemical bonds to store and release heat and therefore have been suggested as latent energy storage materials. The thermal energy transfer occurs when a material changes from a solid to a liquid, or from a liquid to a solid (Bendkowska, Tysiak, Grabowski, & Blejzyk, 2005) . Due to their thermal regulating characteristics, PCMs may be highly suitable for applications in clothing materials in conditions that require workers to face extreme temperatures, such as firefighting.
Firefighters must wear specific protective garments when working on structural fires. Their protective clothing includes a Nomex® hood which covers the head and neck with an opening for the face. It provides protection in those areas and helps create a bond to the face mask to keep the firefighter protected in unsafe conditions. The traditional hood, while protective, could be improved through the use of PCMs embedded in fabric. To accomplish this, researchers have developed a way to encapsulate PCMs into clothing fibers to reduce heat loss or prevent overheating in protective clothing (Mondal, 2008) .
When a PCMs temperature increases above its melting point, the PCM absorbs and stores heat as thermal energy as it melts. When the PCM's temperature increases beyond the specified temperature range, the PCM is powered off and the PCM cools to below the melting point, releasing its stored energy and returning back to a solid state. As PCMs absorb heat, it provides thermal regulation to wearers, as well as enhances comfort by reducing perspiration. In this way, heat stress is prevented. As heat stress is one of the top reasons for death among firefighters, regulating body temperature is extremely important.
The goal of PCM textiles is to create reusable energy to maintain body temperature, as well as to optimize the performance of protective wear such as gloves. Maintaining a stable body temperature can improve working conditions and comfort. The study also has practical applications for the inner linings of protective clothing in conditions of high heat or extreme temperature (Zeng, Sun, Xu, Tan, Zhang, Zhang, & Zhang, 2007; Mondal, 2008) . Laboratory research design was used in this study to explore the application of PCM in the design of a protective hood.
Method
The PCMs were developed in the laboratory through three difference processes: emulsion non-solvent addition method, in-situ polymerization and interfacial polycondensation. Characteristics of the PCMs, such as chemical composition and microstructure of the
